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Subjecting a gate insulating layer in a region between a source
electrode and a drain electrode to a partial etching treatment by
a one-time patterning process

~_101

\ 4

Forming an active layer by a one-time patterning process, the
active layer covering a partially-etched region of the gate
insulating layer

~_ 102

v

Forming a pattern of a gate electrode by a one-time patterning
process, the pattern of the gate electrode covering the partially-
etched region of the gate insulating layer and a region of the
gate insulating layer corresponding to the source/drain
electrodes

~ 103

Fig. 1

Forming the gate insulating layer on the substrate with the
pattern of the gate electrode

h 4

v
Forming the source electrode, the drain electrode and a

pixel electrode layer on the active layer

v
Forming a passivation layer and a slit-like common

electrodes and the pixel electrode layer, the pixel electrode
being electrically connected to the drain electrode

Fig. 2

Forming the pattern of the gate electrode on the substrate - 201

202

Forming the active layer on the gate insulating layer ~ ~-203

~-204

electrode layer above the source electrodes, the drain |~ 205
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Forming the pattern of the gate clectrode on the substrate by a one-time patterning process (™~ 301

v

Depositing a layer of SiNx having a thickness of about 6000 A to 8000 A on the substrate 302
with the pattern of the gate electrode, so as to form the gate insulating layer

A 4
Coating a layer of photoresist onto the gate insulating layer, subjecting the photoresist in
the region between the source electrode and the drain electrode corresponding to the

pattern of the gate electrode to a half-exposure treatment through a —~- 303
semipermeable membrane or grating, and subjecting the photoresist in the via-hole region
corresponding to the pattern of the gate electrode to a full-exposure treatment
v
Removing all the photoresist in the via-hole region and the photoresist with a certain 104

thickness that has been exposed in the region between the source electrode and the drain [~
electrode by an exposure and development treatment

v

Removing the entire gate insulating layer corresponding to the via-hole region by an

. . . —~ 305
etching process, so as to form the pattern of the via-hole

h 4

Removing the remaining pllqloresist in the region pelween the source electrode and the | 306
drain electrode by an ashing process

v

Removing the gate insulating layer having a predetermined thickness in the region between
the source electrode and the drain electrode by an etching process, the remaining gate [~
insulating layer having a thickness of about 3000 A to 4000 A

307

v

Depositing the layer of A-Si:H and the layer of N+Si:H on the pattern of the region
between the source electrode and the drain electrode corresponding to the pattern of the [~ 308
gate electrode by a one-time patterning process, and forming an active layer

A 4
Forming the patterns of the source electrode and the drain electrode on the substrate with
the pattern of the active layer and the pattern of the via-hole by a one-time patterning [~ 309
process

v

Torming the first ITO layer on the substrate with the source electrode and the drain |~ 310
electrode by a one-time patterning process, and forming the pattern of the pixel electrode

v

Depositing the passivation layer on the substrate with the pattern of the pixel electrode, the | 311
passivation layer having a thickness of 6000 A

v

Forming the via-hole in the passivation layer by a one-time patterning process, and
transmitting the signal to the source electrode, the drain electrode and the gate electrode [~ 312
through the via-hole

v

Depositing the second ITO layer on the substrate with the passivation layer, and etching
the second ITO layer into a bar-like structure by a one-time patterning process, soasto [~ 313
form the pattern of the slit-like common electrode, thereby to form the array substrate

Fig.3
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Forming the active layer on the substrate —~— 1701

Forming the source electrodes, the drain electrodes and the pixel

clectrode layer on the active layer 1702

Forming the gate insulating layer on the source electrodes, the | 1703
drain electrodes and the pixel electrode layer

'

Forming the pattern of the gate elecirode on the gale insulaling
layer

'

Forming the passivation layer and the slit-like common electrode | 1705
layer on the pattern of the gate electrode

—~ 1704

Fig. 17
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Forming the aclive layer on the substrale by a one-lime patlerning process — 1801

v

Forming the source electrode and the drain electrode on the substrate with the active layer
by a one-time patterning process, and depositing a layer of materials for forming the source —— 1802
electrode and the drain electrode at the pattern of the via-hole

v

Forming the first ITO layer on the substrate with the source electrode and the drain 1803
eleclrode by a one-lime pallerning process, and [orming the pattern ol the pixel electrode

v

Depositing a layer of SiNx having a thickness of 6000 A to 8000 A on the source
electrodes, the drain electrodes and the pixel electrode layer, and forming the gate —— 1804
insulating layer

v

Forming the pattern of the via-hole by a one-time patterning process, and removing the gate
insulating layer having a predetermined thickness in the region between the source
electrode and the drain electrode, the remaining gate insulating layer having a thickness of
about 3000 A t0 4000 A

v

Forming the pattern of the gate electrode on the gate insulating layer by a one-time
patterning process

v

Deposiling the passivalion layer on the subsirale with the pattern of the gale electrode, the | 1807
passivation layer having a thickness of 6000 A

'

Forming the via-hole in the passivation layer by a one-time patterning process, and
transmitting the signal to the source electrode, the drain electrode and the gate electrode —— 1808
through the via-hole

v

Depositing the second ITO layer on the substrate with the passivation layer, and etching the
sccond ITO layer into a bar-like structurc by a onc-time patterning process, so as to form [~ 1809
the pattern of the slit-like common electrode, thereby to form the array substrate

—~— 1805

—— 1806

Fig. 18
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1
METHOD FOR MANUFACTURING ARRAY
SUBSTRATE, ARRAY SUBSTRATE, AND
DISPLAY DEVICE

CROSS REFERENCE

The present application claims a priority of the Chinese
patent application No. 201410126488.2 filed on Mar. 31,
2014, the disclosures of which are incorporated herein by
reference in its entirety.

TECHNICAL FIELD

The present invention relates to the field of liquid crystal
display, in particular to a method for manufacturing an array
substrate, the array substrate, and a display device.

BACKGROUND

Currently, a liquid crystal display (LCD) mainly com-
prises a liquid crystal panel, which includes a thin film
transistor (TFT) array substrate, a color filter substrate, and
liquid crystals arranged therebetween. The TFT array sub-
strate is a mainstream one now, and usually it includes a
multilayered structure consisting of a gate electrode layer, a
gate insulating layer, an active layer, a source/drain elec-
trode layer, an insulation protecting layer, and a pixel
electrode layer. Generally, a layer of a non-metallic material
is deposited by plasma-enhanced chemical deposition. An
important improvement in the liquid crystal display is to
enhance an aperture ratio and reduce power consumption. In
order to enhance the aperture ratio, usually two ITO layers
and multilayered wiring are arranged on the TFT array
substrate. However, the capacitance between source and
drain electrodes and a gate electrode will be relatively large,
and a load of the TFT will be increased, and as a result, the
power consumption of a liquid crystal display screen is very
high. A battery of an existing mobile phone generally has
poor endurance, and it is required to reduce the power
consumption. However, there are few schemes in the prior
art for reducing the capacitance between the source and
drain electrodes and the gate electrode. Meanwhile, due to
the low free electron mobility of the active layer, the
capacitance of the gate insulating layer cannot be reduced
too much; otherwise, it is difficult to charge the battery.

Hence, due to the large capacitance between the source
and drain electrodes and the gate electrode in the prior art,
the load of the TFT and the load of a pixel will be increased,
thereby the power consumption of the entire display device
will be increased too.

SUMMARY

An object of the present invention is to provide a method
for manufacturing an array substrate with low power con-
sumption, so as to prevent an increase in the load of a TFT
and the load of a pixel due to the large capacitance between
source and drain electrodes and a gate electrode in the prior
art, thereby to reduce the power consumption of the entire
display device.

In one aspect, the present invention provides a method for
manufacturing an array substrate with low power consump-
tion, comprising:

subjecting a gate insulating layer in a region between a
source electrode and a drain electrode to a partial etching
treatment by a one-time patterning process;
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2

forming an active layer by a one-time patterning process,
the active layer covering a partially-etched region of the gate
insulating layer; and

forming a pattern of a gate eclectrode by a one-time
patterning process, the pattern of the gate electrode covering
the partially-etched region of the gate insulating layer and a
region of the gate insulating layer corresponding to the
source and drain electrodes.

The pattern of the gate electrode and the active layer are
located at different sides of the gate insulating layer, and the
gate insulating layer between the source and drain electrodes
and the pattern of the gate electrode has a thickness greater
than that of the gate insulating layer between the active
layer, located between the source electrode and the drain
electrode, and the pattern of the gate electrode.

In the array substrate, the gate insulating layer between
the source and drain electrodes and the pattern of the gate
electrode has a thickness greater than that of the gate
insulating layer between the active layer and the pattern of
the gate electrode. Due to the thick gate insulating layer
between the source and drain electrodes and the pattern of
the gate electrode, the capacitance between the source and
drain electrodes and the gate electrode will be reduced. In
addition, the capacitance between the active layer and the
pattern of the gate electrode remains unchanged. As a result,
it is able to reduce the capacity of Cgs and Cgd correspond-
ing to the source electrode and the drain electrode respec-
tively and reduce the load of a pixel, thereby to reduce the
power consumption of the entire display device without
affecting a display effect of the array substrate.

The step of subjecting the gate insulating layer in the
region between the source electrode and the drain electrode
to the partial etching treatment by a one-time patterning
process comprises:

subjecting the gate insulating layer in the region between
the source electrode and the drain electrode to a partial
etching treatment by a half-exposure process, and subjecting
a via-hole region of the gate insulating layer to a full-
exposure treatment, so as to form a via-hole in the gate
insulating layer.

The region between the source electrode and the drain
electrode and the via-hole region are formed by a one-time
patterning process. As a result, merely the one-time pattern-
ing process is required, and it is able to simplify the
manufacturing process.

When the pattern of the gate electrode is located at a side
adjacent to a substrate, the method comprises:

forming the pattern of the gate electrode on the substrate;

forming the gate insulating layer on the substrate with the
pattern of the gate electrode;

forming the active layer on the gate insulating layer;

forming the source electrode, the drain electrode and a
pixel electrode layer on the active layer; and

forming a passivation layer and a slit-like common elec-
trode layer on the the source electrode, the drain electrode
and the pixel electrode layer, the pixel electrode being
electrically connected to the drain electrode.

When the pattern of the gate electrode is located at a side
away from a substrate, the method comprises:

forming the active layer on the substrate;

forming the source electrode, the drain electrode and a
pixel electrode layer on the active layer;

forming the gate insulating layer on the source electrode,
the drain electrode and the pixel electrode layer;
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forming the pattern of the gate electrode on the gate
insulating layer; and forming a passivation layer and a
slit-like common electrode layer on the pattern of the gate
electrode.

The gate insulating layer and the active layer are depos-
ited separately. The gate insulating layer between the source
electrode and the drain electrode is exposed at a half-
exposure mode and partially etched, so that the capacitance
between the active layer and the gate electrode substantially
remains unchanged. The thickness of the gate insulating
layer between the source and drain electrodes and the pattern
of the gate electrode is increased, and the capacitance
between the source and drain electrodes and the pattern of
the gate electrode is reduced. In addition, the patterning
process for the via-hole is performed before that for the
active layer, so the number of times of the patterning process
during the manufacturing procedure remains unchanged.

The gate insulating layer has a thickness of 6000 A to
8000 A in a region other than the region between the source
electrode and the drain electrode.

Due to the thick insulating dielectric layer between the
source and drain electrodes and the gate electrode, the
capacitance between the source and drain electrodes and the
gate electrode and the electric energy loss will be small. As
a result, it is able to remarkably reduce the power consump-
tion.

The gate insulating layer has a thickness of 3000 A to
4000 A in the region between the source electrode and the
drain electrode.

A capacitor formed by the active layer and the gate
electrode is configured to form a channel after receiving the
current, so the capacity of the capacitor shall not be too
small. Otherwise, the current flowing therethrough is low,
and as a result, it is easy to cause a muted color excited in
a pixel unit, thereby to cause an adverse display effect. In the
present invention, the gate insulating layer between the
active layer and the gate electrodes has a small thickness,
and the capacity of Cga remains unchanged, i.e., it is able to
ensure the capacity of Cga.

In another aspect, the present invention provides an array
substrate, comprising:

a gate insulating layer;

an active layer, a source electrode and a drain electrode
covering one side of the gate insulating layer; and

a pattern of a gate electrode covering the other side of the
gate insulating layer.

The gate insulating layer between the source and drain
electrodes and the pattern of the gate electrode has a
thickness greater than that of the gate insulating layer
between the active layer, located between the source elec-
trode and the drain electrode, and the pattern of the gate
electrode.

In the array substrate of the above embodiments, the gate
insulating layer between the source and drain electrodes and
the pattern of the gate electrode has a thickness greater than
that of the gate insulating layer between the active layer and
the pattern of the gate electrode. Due to the thick gate
insulating layer between the source and drain electrodes and
the pattern of the gate electrode, the capacitance between the
source and drain electrodes and the gate electrode will be
reduced. In addition, the capacitance between the active
layer and the pattern of the gate electrode remains
unchanged. As a result, it is able to reduce the capacity of
Cgs and Cgd corresponding to the source electrode and the
drain electrode respectively and reduce the load of a pixel,
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thereby to reduce the power consumption of the entire
display device without affecting a display effect of the array
substrate.

When the pattern of the gate electrode is located at a side
adjacent to a substrate, the array substrate comprises:

the pattern of the gate electrode formed on the substrate;

the gate insulating layer formed on the pattern of the gate
electrode and the substrate;

the active layer formed on the gate insulating layer;

the source electrode, the drain electrode and a pixel
electrode layer formed on the active layer; and

a passivation layer and a slit-like common electrode layer
formed on the source electrode, the drain electrode and the
pixel electrode layer, the pixel electrode being electrically
connected to the drain electrode.

When the pattern of the gate electrode is located at a side
away from a substrate, the array substrate comprises:

the active layer formed on the substrate;

the source electrode, the drain electrode and a pixel
electrode layer formed on the active layer;

the gate insulating layer formed on the source electrode,
the drain electrode and the pixel electrode layer;

the pattern of the gate electrode formed on the gate
insulating layer; and

a passivation layer and a slit-like common electrode layer
formed on the pattern of the gate electrode.

The gate insulating layer and the active layer are depos-
ited separately. The gate insulating layer between the source
electrode and the drain electrode is exposed at a half-
exposure mode and partially etched, so that the capacitance
between the active layer and the gate electrode substantially
remains unchanged. The thickness of the gate insulating
layer between the source and drain electrodes and the pattern
of the gate electrode is increased, and the capacitance
between the source and drain electrodes and the pattern of
the gate electrode is reduced. In addition, the patterning
process for the via-hole is performed before that for the
active layer, so the number of times of the patterning process
during the manufacturing procedure remains unchanged.

The gate insulating layer has a thickness of 6000 A to
8000 A in a region other than a region between the source
electrode and the drain electrode.

Due to the thick insulating dielectric layer between the
source and drain electrodes and the gate electrodes, the
capacitance between the source and drain electrodes and the
gate electrodes and the electric energy loss will be small. As
a result, it is able to remarkably reduce the power consump-
tion.

The gate insulating layer has a thickness of 3000 A to
4000 A in the region between the source electrode and the
drain electrode.

A capacitor formed by the active layer and the gate
electrode is configured to form a channel after receiving the
current, so the capacitor of the capacitor shall not be too
small. Otherwise, the current flowing therethrough is rela-
tively small, and as a result, it is easy to cause a muted color
excited in a pixel unit, thereby to cause an adverse display
effect. In the present invention, the gate insulating layer
between the active layer and the gate electrode has a small
thickness, and the capacity of Cga remains unchanged, i.e.,
it is able to ensure the capacity of Cga.

In yet another aspect, the present invention provides a
display device comprising the above-mentioned array sub-
strate.

In the array substrate, the gate insulating layer between
the source and drain electrodes and the pattern of the gate
electrode has a thickness greater than that of the gate
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insulating layer between the active layer and the pattern of
the gate electrode. Due to the thick gate insulating layer
between the source and drain electrodes and the pattern of
the gate electrode, the capacitance between the source and
drain electrodes and the gate electrodes will be reduced. In
addition, the capacitance between the active layer and the
pattern of the gate electrode remains unchanged. As a result,
it is able to reduce the capacity of Cgs and Cgd correspond-
ing to the source electrode and the drain electrode respec-
tively and reduce the load of a pixel, thereby to reduce the
power consumption of the entire display device without
affecting a display effect of the array substrate.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a flow chart of a method for manufacturing an
array substrate according to an embodiment of the present
invention;

FIG. 2 is a flow chart of the method for manufacturing the
array substrate where a pattern of a gate electrode is located
at a side adjacent to a substrate according to an embodiment
of the present invention;

FIG. 3 is a specific flow chart of the method for manu-
facturing the array substrate where the pattern of the gate
electrode is located at a side adjacent to the substrate
according to an embodiment of the present invention;

FIG. 4 is a schematic view showing the substrate with the
pattern of the gate electrode according to an embodiment of
the present invention;

FIG. 5 is a schematic view showing the substrate after a
gate insulating layer is deposited according to an embodi-
ment of the present invention;

FIG. 6 is a schematic view showing the substrate coated
with a photoresist and being subjected to an exposure
treatment according to an embodiment of the present inven-
tion;

FIG. 7 is a schematic view showing the substrate with the
exposed photoresist being removed according to an embodi-
ment of the present invention;

FIG. 8 is a schematic view showing the substrate formed
with a pattern of a via-hole according to an embodiment of
the present invention;

FIG. 9 is a schematic view showing the substrate after
being treated with an ashing process according to an
embodiment of the present invention;

FIG. 10 is a schematic view showing the substrate with
the gate insulating layer, having a predetermined thickness
within a region between a source electrode and a drain
electrode, being removed according to an embodiment of the
present invention;

FIG. 11 is a schematic view showing the substrate formed
with an active layer according to an embodiment of the
present invention;

FIG. 12 is a schematic view showing the substrate formed
with the source electrodes and the drain electrodes according
to an embodiment of the present invention;

FIG. 13 is a schematic view showing the substrate formed
with a pattern of pixel electrodes according to an embodi-
ment of the present invention;

FIG. 14 is a schematic view showing the substrate on
which a passivation layer is deposited according to an
embodiment of the present invention;

FIG. 15 is a schematic view showing the array substrate
according to an embodiment of the present invention;

FIG. 16 is a sectional view of the array substrate at a
via-hole in the passivation layer according to an embodi-
ment of the present invention;
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FIG. 17 is a flow chart of the method for manufacturing
the array substrate where the pattern of the gate electrode is
located at a side away from the substrate according to an
embodiment of the present invention;

FIG. 18 is a specific flow chart of the method for
manufacturing the array substrate where the pattern of the
gate electrode is located at a side away from the substrate
according to an embodiment of the present invention;

FIG. 19 is a schematic view showing another substrate
formed with the active layer according to an embodiment of
the present invention;

FIG. 20 is a schematic view showing another substrate on
which the source electrodes and the drain electrodes are
deposited according to an embodiment of the present inven-
tion;

FIG. 21 is a schematic view showing another substrate
formed with the pattern of the pixel electrode according to
an embodiment of the present invention;

FIG. 22 is a schematic view showing another substrate on
which the gate insulating layer is deposited according to an
embodiment of the present invention;

FIG. 23 is a schematic view showing another substrate, on
which a pattern of a via-hole is formed and from which the
gate insulating layer having a predetermined thickness
within the region between the source electrode and the drain
electrode is removed, according to an embodiment of the
present invention;

FIG. 24 is a schematic view showing another substrate
formed with the pattern of the gate electrode according to an
embodiment of the present invention;

FIG. 25 is a schematic view showing another substrate on
which the passivation layer is deposited according to an
embodiment of the present invention;

FIG. 26 is a schematic view showing another array
substrate according to an embodiment of the present inven-
tion;

FIG. 27 is a circuit diagram of a pixel unit when the region
of the array substrate between the source electrode and the
drain electrode is in an on state according to an embodiment
of the present invention;

FIG. 28 is a circuit diagram of the pixel unit when the
region of the array substrate between the source electrode
and the drain electrode is in an off state according to an
embodiment of the present invention;

FIG. 29 is a schematic view showing the array substrate
where the pattern of the gate electrode is located at a side
adjacent to the substrate according to an embodiment of the
present invention; and

FIG. 30 is a schematic view showing the array substrate
where the pattern of the gate electrode is located at a side
away from the substrate according to an embodiment of the
present invention.

DETAILED DESCRIPTION

The present invention provides an array substrate with
low power consumption. In the array substrate, a gate
insulating layer between source and drain electrodes and a
pattern of a gate electrode has a thickness greater than that
of the gate insulating layer between an active layer and the
pattern of the gate electrode. Due to the thick gate insulating
layer between the source and drain electrodes and the pattern
of'the gate electrode, the capacitance between the source and
drain electrodes and the gate electrode will be reduced. In
addition, the capacitance between the active layer and the
pattern of the gate electrode remains unchanged. As a result,
it is able to reduce the capacity of Cgs and Cgd correspond-
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ing to the source electrode and the drain electrode respec-
tively and reduce the load of a pixel, thereby to reduce the
power consumption of the entire display device.

The present invention will be described hereinafter in
conjunction with the drawings and the embodiments.

As shown in FIG. 1, a method for manufacturing an array
substrate comprises the steps of:

Step 101: subjecting a gate insulating layer in a region
between a source electrode and a drain electrode to a partial
etching treatment by a one-time patterning process;

Step 102: forming an active layer by a one-time patterning
process, the active layer covering a partially-etched region
of the gate insulating layer; and

Step 103: forming a pattern of a gate electrode by a
one-time patterning process, the pattern of the gate electrode
covering the partially-etched region of the gate insulating
layer and a region of the gate insulating layer corresponding
to the source and drain electrodes.

The pattern of the gate electrode and the active layer are
located at different sides of the gate insulating layer, and the
gate insulating layer between the source and drain electrodes
and the pattern of the gate electrode has a thickness greater
than that of the gate insulating layer between the active
layer, located between the source electrode and the drain
electrode, and the pattern of the gate electrode.

The Step 101 of subjecting the gate insulating layer in the
region between the source electrode and the drain electrode
to the partial etching treatment by a one-time patterning
process comprises: subjecting the gate insulating layer in the
region between the source electrode and the drain electrode
to the partial etching treatment by a half-exposure process,
and subjecting a via-hole region of the gate insulating layer
to a full-exposure treatment, so as to form a via-hole in the
gate insulating layer. A layer of photoresist is coated onto the
gate insulating layer. The photoresist in a region between the
source electrode and the drain electrode corresponding to the
pattern of the gate electrode is subjected to a half-exposure
treatment through a semipermeable membrane or grating,
and the photoresist in a via-hole region corresponding to the
pattern of the gate electrode is subjected to a full-exposure
treatment. All the photoresist in the via-hole region, and the
photoresist with a certain thickness that has been exposed in
the region between the source electrode and the drain
electrode, are removed through an exposure and develop-
ment treatment.

The gate insulating layer has a thickness of 6000 A to
8000 A in a region other than the region between the source
electrode and the drain electrode, and the gate insulating
layer has a thickness of 3000 A to 4000 A in the region
between the source electrode and the drain electrode.

In a traditional method for manufacturing the array sub-
strate, a channel is formed in the region between the source
electrode and the drain electrode when being powered on.
Capacitors of a traditional TFT include a capacitor Cgs
between the gate electrode and the source electrode, a
capacitor Cga between the gate electrode and the active
layer, and a capacitor Cgd between the gate electrode and the
drain electrode. The capacitor Cga is mainly related to the
electron distribution that will affect the properties of the
TFT. The current flows through the capacitor Cga to form
the channel, so that the electrons directionally migrate to a
pixel electrode. When the pixel electrode is controlled
through the current, the current is required to flow through
the source electrode at first, then through the channel region
and the drain electrode, and finally through a first ITO layer
connected to the drain electrode, so as to transmit the current
to the pixel electrode. When the current flows through the
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source electrode and the drain electrode, due to the existence
of the capacitors Cgs and Cgd, a relatively large current
intensity is required to break energy barriers of Cgs and Cgd.
In order to provide the large current intensity, it is required
to provide a high voltage. However, the higher the voltage,
the higher the power consumption when the electric energy
is converted into the other kind of energy, and as a result,
unnecessary power consumption will occur.

The capacitor formed by the active layer and the gate
electrode is configured to form the channel after receiving
the current, so the capacity of the capacitor shall not be too
small. Otherwise, the current flowing therethrough will be
small, and as a result, it is easy to cause a muted color
excited in a pixel unit, thereby to cause an adverse display
effect. In the present invention, the gate insulating layer
between the active layer and the gate electrode has a
thickness of 3000 A to 4000 A, which may be equal to a
thickness of the gate insulating layer between the active
layer and the gate electrode in the prior art. The capacity of
Cga remains unchanged, i.e., it is able to ensure the capacity
of Cga.

Two different array substrates may be manufactured
according to the method of the present invention, and these
two conditions will be described hereinatter.

First Embodiment

As shown in FIG. 2, the method for manufacturing the
array substrate where the pattern of the gate electrode is
located at a side adjacent to the substrate comprises the steps
of:

Step 201: forming the pattern of the gate electrode on the
substrate;

Step 202: forming the gate insulating layer on the sub-
strate with the pattern of the gate electrode;

Step 203: forming the active layer on the gate insulating
layer;

Step 204: forming the source electrode, the drain elec-
trode and a pixel electrode layer on the active layer; and

Step 205: forming a passivation layer and a slit-like
common electrode layer on the source electrodes, the drain
electrodes and the pixel electrode layer, the pixel electrode
being electrically connected to the drain electrode.

In Step 201, forming the pattern of the gate electrode on
the substrate by a one-time patterning process.

In Step 202, the gate insulating layer formed on the
substrate with the pattern of the gate electrode has a thick-
ness about twice the thickness of the gate insulating layer in
the prior art, i.e., about 6000 A to 8000 A.

Step 203 comprises: coating a layer of photoresist onto
the gate insulating layer, subjecting the photoresist in the
region between the source electrode and the drain electrode
corresponding to the pattern of the gate electrode to a
half-exposure treatment by an exposure and development
process, and subjecting the photoresist in the via-hole region
corresponding to the pattern of the gate electrode to a
full-exposure treatment; removing all the photoresist in the
via-hole region and the photoresist with a certain thickness
that has been exposed in the region between the source
electrode and the drain electrode through an exposure and
development treatment; removing all the gate insulating
layer corresponding to the via-hole region by an etching
process to form a pattern of the via-hole; removing the
remaining photoresist in the region between the source
electrode and the drain electrode by an ashing process, and
removing the gate insulating layer with a predetermined
thickness in the region between the source electrode and the
drain electrode by an etching process, so that the remaining
gate insulating layer in the region between the source
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electrode and the drain electrode has a thickness substan-
tially equal to the gate insulating layer in the prior art. The
remaining gate insulating layer has a thickness of about
3000 A to 4000 A. In this embodiment, the pattern of the
via-hole and the pattern of the region between the source
electrode and the drain electrode are formed by a one-time
patterning process, while in the prior art, these patterns are
formed by two patterning processes.

The substrate with the pattern of the via-hole and the
pattern of the region between the source electrode and the
drain electrode are coated with a layer of photoresist, and the
photoresist corresponding to the pattern of the region
between the source electrode and the drain electrode is
removed by the exposure and development process. A
surface of the pattern of the region between the source
electrode and the drain electrode is treated with hydrogen
plasma, and then a layer of A-Si:H and a layer of N+Si:H
are deposited on the pattern of the region between the source
electrode and the drain electrode by a one-time patterning
process, and the active layer is formed. In the active layer,
N+Si:H is a semiconductor material and can produce elec-
trons. When the current flows therethrough, it is able to
weaken the energy barriers of the source electrode and the
drain electrode.

Step 204 comprises: forming the source electrodes and the
drain electrodes on the substrate with the active layer by a
one-time patterning process; depositing a layer of materials
for forming the source electrode and the drain electrode on
the pattern of the via-hole; and removing the materials for
forming the source electrode and the drain electrode depos-
ited on a pattern of the channel region by a one-time
patterning process using a wet etching method, and remov-
ing N+Si:H deposited on the pattern of the channel region
using a dry etching method. The materials for forming the
source electrode and the drain electrode include, but not
limited to, Mo, and Mo/Al/Mo. The first ITO layer is formed
on the substrate with the source electrode and the drain
electrode as the pixel electrode, and a pattern of the pixel
electrode is formed so as to be connected to the drain
electrode.

Step 205 comprises: depositing the passivation layer on
the substrate with the first ITO layer and forming the
via-hole in the passivation layer by a one-time patterning
process; depositing a second ITO layer on the substrate with
the passivation layer, and etching the second ITO layer into
a bar-like structure by a one-time patterning process, so as
to form a pattern of the slit-like common electrode; and
transmitting a signal to the source electrode, the drain
electrode and the gate electrode through the second ITO
layer and the via-hole in the passivation layer.

As shown in FIG. 3, the method for manufacturing the
array substrate where the pattern of the gate electrode is
located at a side adjacent to the substrate comprises the
following steps.

Step 301: forming the pattern of the gate electrode on the
substrate by a one-time patterning process. FIG. 4 is a
schematic view showing the substrate with the pattern of the
gate electrode, where 401 represents the substrate, and 402
represents the pattern of the gate electrode.

Step 302: depositing a layer of SiNx having a thickness of
about 6000 A to 8000 A on the substrate with the pattern of
the gate electrode, so as to form the gate insulating layer.
FIG. 5 is a schematic view showing the substrate on which
the gate insulating layer is deposited, where 501 represents
the gate insulating layer.

Step 303: coating a layer of photoresist onto the gate
insulating layer, subjecting the photoresist in the region
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between the source electrode and the drain electrode corre-
sponding to the pattern of the gate electrode to a half-
exposure treatment through a semipermeable membrane or
grating, and subjecting the photoresist in the via-hole region
corresponding to the pattern of the gate electrode to a
full-exposure treatment. FIG. 6 is a schematic view showing
the substrate coated with the photoresist and being subjected
to an exposure treatment, where 601 represents the layer of
photoresist, 602 represents the photoresist in the region
between the source electrode and the drain electrode that is
subjected to the half-exposure treatment, and 603 represents
the photoresist in the via-hole region that is subjected to the
full-exposure treatment.

Step 304: removing all the photoresist in the via-hole
region and the photoresist with a certain thickness that has
been exposed in the region between the source electrode and
the drain electrode by an exposure and development treat-
ment. FIG. 7 is a schematic view showing the substrate with
the exposed photoresist being removed.

Step 305: removing the entire gate insulating layer cor-
responding to the via-hole region by an etching process, so
as to form the pattern of the via-hole. FIG. 8 is a schematic
view showing the substrate with the pattern of the via-hole,
where 801 represents the pattern of the via-hole.

Step 306: removing the remaining photoresist in the
region between the source electrode and the drain electrode
by an ashing process. FIG. 9 is a schematic view showing
the substrate treated with an ashing process.

Step 307: removing the gate insulating layer having a
predetermined thickness in the region between the source
electrode and the drain electrode by an etching process, the
remaining gate insulating layer may have a thickness of
about 3000 A to 4000 A. FIG. 10 is a schematic view
showing the substrate with the gate insulating layer, having
a predetermined thickness in the region between the source
electrode and the drain electrode, being removed, where
1001 represents the pattern of the region between the source
electrode and the drain electrode.

Step 308: depositing the layer of A-Si:H and the layer of
N+Si:H on the pattern of the region between the source
electrode and the drain electrode corresponding to the pat-
tern of the gate electrode by a one-time patterning process,
and forming an active layer. FIG. 11 is a schematic view
showing the substrate with the active layer, where 1101
represents the layer of A-Si:H in the active layer, and 1102
represents the layer of N+Si:H in the active layer.

Step 309: forming the patterns of the source electrode and
the drain electrode on the substrate with the pattern of the
active layer and the pattern of the via-hole by a one-time
patterning process. FIG. 12 is a schematic view showing the
substrate with the source electrode and the drain electrode,
where 1201 represents the drain electrode, and 1202 repre-
sents the source electrode.

Step 310: forming the first ITO layer on the substrate with
the source electrode and the drain electrode by a one-time
patterning process, and forming the pattern of the pixel
electrode. FIG. 13 is a schematic view showing the substrate
with the pattern of the pixel electrode, where 1301 repre-
sents the first ITO layer.

Step 311: depositing the passivation layer on the substrate
with the pattern of the pixel electrode, the passivation layer
may have a thickness of 6000 A. FIG. 14 is a schematic view
showing the substrate with the passivation layer, where 1401
represents the passivation layer.
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Step 312: forming the via-hole in the passivation layer by
a one-time patterning process, and transmitting the signal to
the source electrode, the drain electrode and the gate elec-
trode through the via-hole.

Step 313: depositing the second ITO layer on the substrate
with the passivation layer, and etching the second ITO layer
into a bar-like structure by a one-time patterning process, so
as to form the pattern of the slit-like common electrode,
thereby to form the array substrate. FIG. 15 is a schematic
view showing the array substrate, where 1501 represents the
second ITO layer. FIG. 16 is a sectional view of the array
substrate at the via-hole in the passivation layer, where 1501
represents the second ITO layer, and 1601 represents the
via-hole in the passivation layer.

Second Embodiment

As shown in FIG. 17, the method for manufacturing the
array substrate where the pattern of the gate electrode is
located at a side away from the substrate comprises the
following steps:

Step 1701: forming the active layer on the substrate;

Step 1702: forming the source electrodes, the drain elec-
trodes and the pixel electrode layer on the active layer;

Step 1703: forming the gate insulating layer on the source
electrodes, the drain electrodes and the pixel electrode layer;

Step 1704: forming the pattern of the gate electrode on the
gate insulating layer; and

Step 1705: forming the passivation layer and the slit-like
common electrode layer on the pattern of the gate electrode.

Step 1701 comprises: depositing the layer of A-Si:H and
the layer of N+Si:H on the substrate by a one-time patterning
process, and forming the active layer. In the active layer,
N+Si:H is a semiconductor material and can produce elec-
trons. When the current flows therethrough, it is able to
weaken the energy barriers of the source electrode and the
drain electrode.

Step 1702 comprises: forming the source electrodes and
the drain electrodes on the substrate with the active layer by
a one-time patterning process; depositing a layer of mate-
rials for forming the source electrode and the drain electrode
on the pattern of the via-hole; and removing the materials for
forming the source electrode and the drain electrode depos-
ited on the pattern of the region between the source electrode
and the drain electrode by a one-time patterning process
using a wet etching method, and removing N+Si:H depos-
ited on the pattern of the region between the source electrode
and the drain electrode using a dry etching method. The
materials for forming the source electrode and the drain
electrode include, but not limited to, Mo, and Mo/Al/Mo.
The first ITO layer is formed on the substrate with the source
electrode and the drain electrode as the pixel electrode, and
a pattern of the pixel electrode is formed so as to be
connected to the drain electrode.

In Step 1703, forming the gate insulating layer having a
thickness about twice the thickness of the gate insulating
layer in the prior art, i.e., about 6000 A to 8000 A, on the
substrate with the patterns of the source electrode and the
drain electrode as well as the pattern of the active layer.

In Step 1703, the layer of photoresist is coated onto the
gate insulating layer, the photoresist in the region between
the source electrode and the drain electrode is subjected to
a half-exposure treatment by an exposure and development
process, and the photoresist in the via-hole region is sub-
jected to a full-exposure treatment. All the photoresist in the
via-hole region and the photoresist with a certain thickness
that has been exposed in the region between the source
electrode and the drain electrode are removed through an
exposure and development treatment. The entire gate insu-
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lating layer in the via-hole region is removed by an etching
process, and the pattern of the via-hole is formed. The
remaining photoresist in the region between the source
electrode and the drain electrode is removed by an ashing
process, and the then the gate insulating layer having a
predetermined thickness in the region between the source
electrode and the drain electrode is removed by an etching
process, so that the remaining gate insulating layer in the
region between the source electrode and the drain electrode
has a thickness substantially equal to the gate insulating
layer in the prior art. The remaining the gate insulating layer
may have a thickness of about 3000 A to 4000 A.

Step 1704 comprises forming the pattern of the gate
electrode on the substrate with the gate insulating layer. The
gate insulating layer between the source and drain electrodes
and the pattern of the gate electrode may have a thickness of
about 6000 A to 8000 A, and a thickness of the gate
insulating layer between the active layer and the pattern of
the gate electrode may be 3000 A to 4000 A.

Step 1705 comprises: depositing the passivation layer on
the substrate with the pattern of gate electrode and forming
the via-hole in the passivation layer by a one-time patterning
process; depositing the second ITO layer on the substrate
with the passivation layer, and etching the second ITO layer
into a bar-like structure by a one-time patterning process so
as to form the pattern of the slit-like common electrode; and
transmitting the signal to the source electrode, the drain
electrode and the gate electrode through the second ITO
layer and the via-hole in the passivation layer.

As shown in FIG. 18, the method for manufacturing the
array substrate where the pattern of the gate electrode is
located at a side away from the substrate comprises the
following steps.

Step 1801: forming the active layer on the substrate by a
one-time patterning process. FIG. 19 is a schematic view
showing the substrate with the active layer, where 1901
represents the substrate, and 1902 represents the pattern of
the active layer.

Step 1802: forming the source electrode and the drain
electrode on the substrate with the active layer by a one-time
patterning process, and depositing a layer of materials for
forming the source electrode and the drain electrode at the
pattern of the via-hole. FIG. 20 is a schematic view showing
the substrate on which the source electrode and the drain
electrode are deposited, where 2001 represents the drain
electrode, and 2002 represents the source electrode.

Step 1803: forming the first ITO layer on the substrate
with the source electrode and the drain electrode by a
one-time patterning process, and forming the pattern of the
pixel electrode. FIG. 21 is a schematic view showing the
substrate with the pattern of the pixel electrode, where 2101
represents the first ITO layer.

Step 1804: depositing a layer of SiNx having a thickness
of 6000 A to 8000 A on the source electrodes, the drain
electrodes and the pixel electrode layer, and forming the gate
insulating layer. FIG. 22 is a schematic view showing the
substrate on which the gate insulating layer is deposited,
where 2201 represents the gate insulating layer.

Step 1805: forming the pattern of the via-hole by a
one-time patterning process, and removing the gate insulat-
ing layer having a predetermined thickness in the region
between the source electrode and the drain electrode, the
remaining gate insulating layer having a thickness of about
3000 A to 4000 A. FIG. 23 is a schematic view showing the
substrate on which the pattern of the via-hole is formed and
from which the gate insulating layer having a predetermined
thickness in the region between the source electrode and the
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drain electrode is removed, where 2301 represents the
pattern of the region between the source electrode and the
drain electrode, and 2302 represents the pattern of the
via-hole.

Step 1806: forming the pattern of the gate electrode on the
gate insulating layer by a one-time patterning process. FIG.
24 is a schematic view showing the substrate with the pattern
of the gate electrode, where 2401 represents the pattern of
the gate electrode.

Step 1807: depositing the passivation layer on the sub-
strate with the pattern of the gate electrode, the passivation
layer having a thickness of 6000 A. FIG. 25 is a schematic
view showing the substrate on which the passivation layer is
deposited, where 2501 represents the passivation layer.

Step 1808: forming the via-hole in the passivation layer
by a one-time patterning process, and transmitting the signal
to the source electrode, the drain electrode and the gate
electrode through the via-hole.

Step 1809: depositing the second ITO layer on the sub-
strate with the passivation layer, and etching the second ITO
layer into a bar-like structure by a one-time patterning
process, so as to form the pattern of the slit-like common
electrode, thereby to form the array substrate. FIG. 26 is a
schematic view showing the array substrate, where 2601
represents the second ITO layer.

FIG. 27 is a circuit diagram of a pixel unit when the region
of the array substrate in the region between the source
electrode and the drain electrode is in an on state. In the
array substrate, the source electrode and the gate electrode
form the capacitor Cgs, the drain electrode and the gate
electrode form the capacitor Cgd, and the active layer and
the gate electrode form the capacitor Cga. When the region
between the source electrode and the drain electrode is in the
on state, the current flows through the source electrode, then
through the region between the source electrode and the
drain electrode to form the channel, then through the drain
electrode, and finally to the pixel electrode, so as to control
an on or off state of the pixel electrode. The capacitor Cga
formed by the active layer and the gate electrode is located
in the region between the active layer and the drain elec-
trode, so as to form the channel after receiving the current,
so the capacity of the capacitor shall not be too small.
Otherwise, the current flowing therethrough will be rela-
tively small, and as a result, it is easy to cause a muted color
excited in a pixel unit, thereby to cause an adverse display
effect. The capacitors formed by the source and drain
electrodes and the gate electrode will block the flow of the
current. When the current flows through these two capaci-
tors, a relatively large current intensity is required so as to
break the energy barriers of the capacitors, and a large
amount of electric energy will be converted into thermal
energy or the others. As a result, the energy loss will occur.
Hence, the capacitors formed by the source and drain
electrodes and the gate electrode are required to have small
capacity. The thicker the insulating dielectric layer between
the source and drain electrodes and the gate electrode, the
smaller the capacity of the capacitors formed by the source
and drain electrodes and the gate electrode, and the less the
electric energy loss. Hence, in this embodiment, the gate
insulating layer between the source and drain electrodes and
the gate electrode has a thickness twice an ordinary insu-
lating layer, so as to remarkably reduce the energy loss. In
addition, the gate insulating layer between the active layer
and the gate electrode has a small thickness, and the capaci-
tor Cga formed thereby remains unchanged, i.e., it is able to
ensure the capacity of the capacitor Cga and reduce the
capacity of the capacitors Cgs and Cgd. As can be seen from
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the following equation 1-1, the current intensity will
decrease along with a decrease in the desired voltage
strength, and as a result, the power consumption of the array
substrate will decrease too.

Las= Lo e (€1ns€ 0/ Lins) W)V g~ Vi) Vs a-n

In the equation, I, represents the current for the source
and drain electrodes, 1, represents an on-state current for
the channel, p, represents the equivalent carrier mobility,
€,,, represents a dielectric constant of the gate insulating
layer, €, represents a vacuum dielectric constant, t,,, repre-
sents the thickness of the gate insulating layer in the region
between the source electrode and the drain electrode, €,, €,/
t,,, represents the capacitance of the gate insulating layer per
unit area, W represents a width of the region between the
source electrode and the drain electrode, L represents a
length of the region between the source electrode and the
drain electrode, v, represents a voltage between the gate
electrode and the source electrode, v, represents a voltage
between the gate electrode and the drain electrode, and v,
represents a threshold voltage. Because the capacitance per
unit area decreases while the voltage between the gate
electrode and the source electrode and the voltage between
the gate electrode and the drain electrode remain unchanged,
s0 it is able to maintain I, at a current level when power
consumption is reduced.

FIG. 28 is a circuit diagram of the pixel unit when the
region of the array substrate between the source electrode
and the drain electrode is in an off state. The source electrode
and the drain electrode form the capacitor Cgs, and the drain
electrode and the gate electrode form the capacitor Cgd.
Gate Line represents a gate line, while Data Line represents
a data line. Because the capacity of the capacitors Cgd and
Cgs decreases, the consumed electric energy will decrease
too, and as a result, it is able to reduce the power consump-
tion of the array substrate.

On the basis of an identical inventive concept, the present
invention further provides an array substrate. The principle
of the array substrate for solving the technical problems is
similar to that mentioned in the method for manufacturing
an array substrate in the first embodiment, so the implemen-
tation of the array substrate may refer to those mentioned
above, and it will not be repeated herein.

The array substrate comprises a gate insulating layer; an
active layer, a source electrode and a drain electrode cov-
ering one side of the gate insulating layer; and a pattern of
a gate electrode covering the other side of the gate insulating
layer. The gate insulating layer between the source and drain
electrodes and the pattern of the gate electrode has a
thickness greater than that of the gate insulating layer
between the active layer, located between the source elec-
trode and the drain electrode, and the pattern of the gate
electrode.

As shown in FIG. 29, the array substrate where the pattern
of the gate electrode is located at a side adjacent to a
substrate comprises: the substrate 2901; the gate electrode
2902 formed on the substrate 2901; the gate insulating layer
2903 formed on the gate electrode and on a region of the
substrate which is not covered by the gate electrode; the
active layer 2904 formed on the pattern of the gate electrode;
the source and drain electrodes 2905 and a pixel electrode
2907 formed on the active layer; a pattern 2906 of a via-hole
formed on the gate insulating layer and connected to the
pattern of the gate electrode; a first ITO layer 2907 formed
on the gate insulating layer and connected to the drain
electrode; a passivation layer 2908 covering the source
electrode, the drain electrode, the first ITO layer and pattern
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of the via-hole; the via-hole (not shown) formed in the
passivation layer; and a second ITO layer 2909 formed on
the passivation layer. The gate insulating layer between the
active layer and the pattern of the gate electrode may have
a thickness of 3000 A to 4000 A, and the gate insulating
layer between the source and drain electrodes and the pattern
of the gate electrode may have a thickness of 6000 A to 8000
A. The pattern of the via-hole is covered with materials for
forming the source electrode and the drain electrode, and the
passivation layer may have a thickness of about 6000 A. A
signal is transmitted to the source electrode, the drain
electrode and the gate electrode through the second ITO
layer and the via-hole in the passivation layer.

As shown in FIG. 30, the array substrate where the pattern
of the gate electrode is located at a side away from the
substrate comprises: the substrate 3001; the active layer
3002 formed on the substrate; a layer of the source and drain
electrodes 3003 and the pixel electrode layer 3004 formed
on the active layer; patterns 3005 of the source and drain
electrodes formed on the substrate; the gate insulating layer
3006 formed on the source electrodes, the drain electrodes
and the pixel electrode layer and above a region of the
substrate which is not covered with the active layer; the
pattern 3007 of the gate electrode formed on the gate
insulating layer; the passivation layer 3008 covering the gate
insulating layer 3006 and the pattern 3007 of the gate
electrode; the via-hole (not shown) formed in the passivation
layer; and the second ITO layer 3009 formed on the passi-
vation layer. The pixel electrode is connected to the drain
electrode. The pattern 3007 of the gate electrode is con-
nected to the patterns 3005 of the source electrode and the
drain electrode on the substrate through the pattern of the
via-hole. The gate insulating layer between the active layer
and the pattern of the gate electrode may have a thickness of
3000 A to 4000 A, and the gate insulating layer between the
source and drain electrodes and the pattern of the gate
electrode may have a thickness of 6000 A to 8000 A. The
thickness of the passivation layer may be about 6000 A. The
signal is transmitted to the source electrode, the drain
electrode and the gate electrode through the second ITO
layer and the via-hole in the passivation layer.

In the array substrate of this embodiment, the source
electrode and the gate electrode form the capacitor Cgs, the
drain electrode and the gate electrode form the capacitor
Cgd, and the active layer and the gate electrode form the
capacitor Cga. When the region between the source elec-
trode and the drain electrode is in the on state, the current
flows through the source electrode, then through the region
between the source electrode and the drain electrode to form
the channel, then through the drain electrode, and finally to
the pixel electrode, so as to control an on or off state of the
pixel electrode. The capacitor Cga formed by the active
layer and the gate electrode is located in the region between
the active layer and the drain electrode, so as to form the
channel after receiving the current, so the capacity of the
capacitor shall not be too small. Otherwise, the current
flowing therethrough will be relatively small, and as a result,
it is easy to cause a muted color excited in a pixel unit,
thereby to cause an adverse display effect. The capacitors
formed by the source and drain electrodes and the gate
electrode will block the flow of the current. When the current
flows through these two capacitors, a relatively large current
intensity is required so as to break the energy barriers of the
capacitors, and a large amount of electric energy will be
converted into thermal energy or the others. As a result, the
energy loss will occur. Hence, the capacitors formed by the
source and drain electrodes and the gate electrode are
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required to have small capacity. The thicker the insulating
dielectric layer between the source and drain electrodes and
the gate electrode, the smaller the capacity of the capacitors
formed by the source and drain electrodes and the gate
electrode, and the less the electric energy loss. Hence, in this
embodiment, the gate insulating layer between the source
and drain electrodes and the gate electrode has a thickness
twice an ordinary insulating layer, so as to remarkably
reduce the energy loss. In addition, the gate insulating layer
between the active layer and the gate electrode has a small
thickness, and the capacitor Cga formed thereby remains
unchanged, i.e., it is able to ensure the capacity of the
capacitor Cga and reduce the capacity of the capacitors Cgs
and Cgd.
When the region of the array substrate between the source
electrode and the drain electrode is in an off state, the source
electrode and the gate electrode form the capacitor Cgs, and
the drain electrode and the gate electrode form the capacitor
Cgd. Because the capacity of the capacitors Cgd and Cgs
decreases, the consumed electric energy will decrease too,
and as a result, it is able to reduce the power consumption
of the array substrate.
The present invention further provides a display device
comprising any one of the above-mentioned array sub-
strates.
It should be appreciated that, although the preferred
embodiments are described above, a person skilled in the art
may make modifications and alterations to these embodi-
ments in accordance with the basic concept of the present
invention. So, the attached claims are intended to include the
preferred embodiments and all of the modifications and
alterations that fall within the scope of the present invention.
Obviously, a person skilled in the art may make further
modifications and alterations without departing from the
spirit and the scope of the present invention. If these
modifications and alterations fall within the scope of the
appended claims and the equivalents thereof, the present
invention is also intended to include these modifications and
alternations.
What is claimed is:
1. A method for manufacturing an array substrate, com-
prising:
subjecting a gate insulating layer in a region between a
source electrode and a drain electrode to a partial
etching treatment by a one-time patterning process;

forming an active layer by a one-time patterning process,
the active layer covering a partially-etched region of
the gate insulating layer, and the active layer being
located between a first portion of a gate electrode and
the source and drain electrodes; and

forming the gate electrode by a one-time patterning

process, the gate electrode also including a second
portion that is separated from the first portion of the
gate electrode,

wherein the first and second portions of the gate electrode

are located at different sides of the gate insulating layer,
and a first thickness of the gate insulating layer between
(1) the source and drain electrodes and (ii) the first
portion of the gate electrode is greater than a second
thickness of the gate insulating layer between (i) the
active layer and the first portion of the gate electrode,
the second thickness being at a location between the
source and drain electrodes.

2. The method according to claim 1, wherein the step of
subjecting the gate insulating layer in the region between the
source electrode and the drain electrode to the partial etching
treatment by a one-time patterning process comprises:
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subjecting the gate insulating layer in the region between
the source electrode and the drain electrode to a partial
etching treatment by a half-exposure process, and sub-
jecting a via-hole region of the gate insulating layer to
a full-exposure treatment, so as to form a via-hole in the
gate insulating layer.

3. The method according to claim 1, wherein when the
gate electrode is located at a side adjacent to a substrate, the
method comprises:

forming the first and second portions of the gate electrode

on the substrate;

forming the gate insulating layer on the substrate with the

gate electrode;

forming the active layer on the gate insulating layer;

forming the source electrode, the drain electrode and a

pixel electrode layer on the active layer; and

forming a passivation layer and a slit-like common elec-

trode layer on the source electrode, the drain electrode
and the pixel electrode layer, the pixel electrode being
electrically connected to the drain electrode.

4. The method according to claim 1, wherein when the
pattern of the gate electrode is located at a side away from
a substrate, the method comprises:

forming the active layer on the substrate;

forming the source electrode, the drain electrode and a

pixel electrode layer on the active layer;

forming the gate insulating layer on the source electrode,

the drain electrode and the pixel electrode layer;
forming the first and second portions of the gate electrode
on the gate insulating layer; and

forming a passivation layer and a slit-like common elec-

trode layer on the pattern of the gate electrode.

5. The method according to claim 1, wherein the first
thickness of the gate insulating layer between (i) the source
and drain electrodes and (ii) the first portion of the gate
electrode is 6000 A to 8000 A.

6. The method according to claim 2, wherein the first
thickness of the gate insulating layer between (i) the source
and drain electrodes and (ii) the first portion of the gate
electrode is 6000 A to 8000 A.

7. The method according to claim 3, wherein the first
thickness of the gate insulating layer between (i) the source
and drain electrodes and (ii) the first portion of the gate
electrode is 6000 A to 8000 A.

8. The method according to claim 5, wherein the second
thickness of the gate insulating layer between (i) the active
layer and the first portion of the gate eclectrode, at the
location between the source and drain electrodes, is 3000 A
to 4000 A.

9. An array substrate, comprising:

a gate insulating layer;

an active layer, a source electrode, and a drain electrode,

the active layer, the source electrode, the drain electrode,

and a first portion of a gate electrode located at one side
of the gate insulating layer,

the active layer being located between (i) the first portion

of the gate electrode and (ii) the source and drain
electrodes; and

a second portion of the gate electrode, the second portion

of the gate electrode separated from the first portion of
the gate electrode, and the second portion of the gate
electrode at the other side of the gate insulating layer,
wherein a first thickness of the gate insulating layer
between (i) the source and drain electrodes and (ii) the
first portion of the gate electrode is greater than a
second thickness of the gate insulating layer between
(1) the active layer and the first portion of the gate
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electrode, the second thickness being at a location
between the source and drain electrodes.

10. The array substrate according to claim 9, wherein
when the gate electrode is located at a side adjacent to a
substrate, the array substrate comprises:

the first and second portions of the gate electrode formed

on the substrate;

the gate insulating layer formed on of the gate electrode

and the substrate;

the active layer formed on the gate insulating layer;

the source electrode, the drain electrode and a pixel

electrode layer formed on the active layer; and

a passivation layer and a slit-like common electrode layer

formed on the source electrode, the drain electrode and
the pixel electrode layer, the pixel electrode being
electrically connected to the drain electrode.

11. The array substrate according to claim 9, wherein
when the gate electrode is located at a side away from a
substrate, the array substrate comprises:

the active layer formed on the substrate;

the source electrode, the drain electrode and a pixel

electrode layer formed on the active layer;

the gate insulating layer formed on the source electrode,

the drain electrode and the pixel electrode layer;

the first and second portions of the gate electrode formed

on the gate insulating layer; and

a passivation layer and a slit-like common electrode layer

formed on the pattern of the gate electrode.

12. The array substrate according to claim 9, wherein the
first thickness of the gate insulating layer between (i) the
source and drain electrodes and (ii) the first portion of the
gate electrode is 6000 A to 8000 A.

13. The array substrate according to claim 10, wherein the
first thickness of the gate insulating layer between (i) the
source and drain electrodes and (ii) the first portion of the
gate electrode is 6000 A to 8000 A.

14. The array substrate according to claim 11, wherein the
first thickness of the gate insulating layer between (i) the
source and drain electrodes and (ii) the first portion of the
gate electrode is 6000 A to 8000 A.

15. The array substrate according to claim 12, wherein the
second thickness of the gate insulating layer between (i) the
active layer and the first portion of the gate electrode, at the
location between the source and drain electrodes, is 3000 A
to 4000 A.

16. A display device, comprising the array substrate
according to claim 9.

17. The display device according to claim 16, wherein
when the gate electrode is located at a side adjacent to a
substrate, the array substrate comprises:

the first and second portions of the gate electrode formed

on the substrate;

the gate insulating layer formed on the gate electrode and

the substrate;

the active layer formed on the gate insulating layer;

the source electrode, the drain electrode and a pixel

electrode layer formed on the active layer; and

a passivation layer and a slit-like common electrode layer

formed on the source electrode, the drain electrode and
the pixel electrode layer, the pixel electrode being
electrically connected to the drain electrode.

18. The display device according to claim 16, wherein
when the gate electrode is located at a side away from a
substrate, the array substrate comprises:

the active layer formed on the substrate;

the source clectrode, the drain electrode a the pixel

electrode layer formed on the active layer;
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the gate insulating layer formed on the source electrode,

the drain electrode and the pixel electrode layer;

the first and second portions of the gate electrode formed

on the gate insulating layer; and

a passivation layer and a slit-like common electrode layer 5

formed on the pattern of the gate electrode.

19. The display device according to claim 16, wherein the
first thickness of the gate insulating layer between (i) the
source and drain electrodes and (ii) the first portion of the
gate electrode is 6000 A to 8000 A. 10

20. The display device according to claim 19, wherein the
second thickness of the gate insulating layer between (i) the
active layer and the first portion of the gate electrode, at the
location between the source and drain electrodes, is 3000 A
to 4000 A. 15



